The optical spectroscopy (absorption and luminescence) of a small concentration of lead (-10 ppm) incorporated into a NaC1:Sr crystal, containing a relatively higher concentration of Sr (-350 ppm), has been investigated. For samples annealed at room temperature after quenching, two overlapping absorption bands at 255 and 260 nm grow at the expenses of the A band typical of dissolved Pb +. For high-temperature (150 and 300'C) annealed samples, the 255-and 260-nm bands grow initially, saturate, and finally decrease for the benefit of another band at 249 nm, which becomes prominent after a long time.
I. INTRODUCTION
The optical spectra (absorption and luminescence) of lead-doped alkali halides has been shown to be quite sensitive to the state of aggregation of Pb + ions. Most work has been performed on NaC1 and KC1. ' Consequently, it could be expected that lead might be an adequate optical probe to monitor the clustering processes occurring in a divalent cation-doped system, if it becomes incorporated in the aggregates and precipitates formed. One of the systems which has received much attention is NaC1:Sr. A number of techniques has been used to follow its aggregation and precipitation kinetics: ionic thermocurrents, ' dielectric losses, " ionic conductivity, " ' light scattering, ' ' and NMR. " More direct techniques, such as x-ray diffraction' and electron microscopy ' ' have also been used to detect the occurrence of precipitate phases and determine their structure. The conclusion has been that SrClq precipitates are definitely formed in slowly cooled samples and during high-temperature annealing (T ) 100'C) . ' ' In line with the above comments, the aim of the present work has been to use Pb + as an optical probe on NaC1:Sr as the host doped system. The evolution of the absorption spectra has been fol- 450'C are shown in Fig. 1 Fig. 1(a) .
It is worthwhile noting that the absorption spectra for as-grown samples present an increasing background towards short wavelengths suggesting light-scattering by agglomerates, as observed for NaC1:Pb containing PbC12 precipitates.
In fact, as-grown samples have a translucent appearance, which completely disappears after quenching. Fig. 1 Fig. 2(b During RT annealing, a broad and presumably complex absorption band develops in the 250-270-nm spectral region [ Fig. 1(a) ]. Luminescence experiments reveal two main emission bands at -300 and 345 nm, which are predominantly excited at 255 nm (the one at 300 nm), and 260 nm (the one at 345 nm), as illustrated in Fig. 4(a) . The two emission bands cannot be well separated because of the strong overlapping between the corresponding excitation bands at 255 and 260 nm. This behavior is confirmed by recoursing to the excitation spectra, which are shown in Fig. 4(b) . For the 345-nm emission, an excitation band stands out at 261 nm. Unfortunately, in both cases, a marked contribution of the A band is apparent, because of the overlapping of the recorded emissions with those at 310 and 380 nm, excited at the A band. From Fig. 4 
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As-grown samples show a luminescence behavior quite similar to that found for 150'C annealed samples. They have a prominent cIDission at 290 nm (excited at 249 nm) and another emission band at 345 nm, excited at 260 nm, The emission at 300 nm is very weak.
IV. DISCUSSION
The spectra observed for as-grown or annealed samples of NaC1:Sr(Pb), show a number of bands clearly distinct from those reported for NaC1:Pb. '* ' ' 
